A snack is a portion of food of ten times smaller than that of a regular meal that is generally eaten between meals. Snacks come in a variety of forms including packaged and processed foods and items made from fresh ingredients at home. The pear millet is comparable and even superior in some of the nutritional characteristics to major
Quality and Shelf Life of Snack Food as Influenced by Incorporation of High Protein Pulses in Multipurpose Flour

Abstract
The present study was conducted on development, quality evaluation of snack food prepared with multipurpose flour, namely wheat flour, gram flour, moong flour and urad flour, fried in refined and sunflower oil. The ultimate purpose of incorporation of urad flour and moong flour in the wheat and gram flour was to increase nutritional value of snack food. The urad and moong flour which are very rich in essential amino acid especially lysine, protein content and minerals was taken for incorporation as a substitute of highly priced protein food that will be obtained from animal sources. These flours also contain large amount of carbohydrates thus provide high energy. Eight snack food samples were prepared by the combination of different flour fried in different oil sources. The snack food prepared by the combination of wheat and gram flour has higher fat content. The urad flour and moong flour were incorporated in different proportion (2.5%, 5%, 7.5%). The fat content of control samples was found between 26.82 to 33.11% (fried in mustard oil) and 23.30 to 30.71 (fried in sunflower oil) during 90 days of ambient storage. The pH value of snack food sample treated with 7.5% moong-urad flour(each) was found between 6.68 to 7.15 (fried in mustard oil) and 6.73 to 7.18 (fried in sunflower oil) at the end of 90 days of ambient storage. It has been noticed that the snack food samples fried in refined oil is of higher nutritional values than snack food samples fried in sunflower oil.
market is worth US$ 1.56 billion, with a growth rate of 7-8 per cent per year. It should also be pointed out that the consumption of snack foods does not necessarily lead to health problems such as obesity, but the cause is rather an unbalanced diet with excess fat, sugar, and salt. In the light of above discussion, a study on the development of snack food was undertaken with the objectives of investigation as given below. It was to develop and study the quality & stability of snack food with multipurpose flour incorporated with moong and urad flour.
Materials and Methods
Methods of preparation of snack food
The snack food samples fortified with moong flour and urad flour were prepared with different formulations as shown in table 1. The urad and moong flour were incorporated in the snack food samples to increase the protein content of the snack food samples as shown in table 2. Multipurpose wheat and gram flour was taken in equal amount and the incorporation of the moong & urad flour was done as tabulated below:
The process flow chart has method of preparation (Flow Chart 1).
Physicochemical properties
The physicochemical properties of snack food samples were evaluated based on the methods described by the Association of Official Analytical Chemist (AOAC).
Moisture content
The moisture content is an important factor to analyse the quality and shelf life of snack food products as the moisture is the critical entity to support the microbial growth & proliferation. The moisture content was evaluated as per the AOAC guidelines. Initially, the weight of individual petridishes taken separately then took 10 grams of each snack food sample in different flat bottom dried petridishes.
The samples then placed in hot air oven (Yorco Hot Air Sterilizer, India) maintained at 100±5 º C temperature upto four hours. At the end, the samples was removed from the oven and placed in desiccator and after getting cool, the samples weighed again to calculate the moisture content in the samples. The snack food samples stored at ambient temperature were monitored for ninety days to evaluate the effect on moisture content and it was reported to increase continuously till the 90 th day of storage period as shown in the figure 1.
Fat content
The petroleum ether extracts the crude fat of snack food which represents the true fat (Tryglyceride) and other lipids such as phospholipids, sterols, essential oils and fat soluble pigments. Fat was extracted with soxhlet apparatus by method as described by AOAC method. 2g of each snack food sample (W) was taken into thimble and weighed with thimble (W 1 ). Thimble was inserted in the thimble holder. In soxhlet apparatus the sample was kept in a thimble and it was extracted with petroleum ether which was kept in the round bottom flask. The temperature and time for extraction were adjusted to 100 º C and 45 min respectively. After 45 min of extraction, the recovery was carried out for 45 min at 140 º C. After the completion of reclamation, all the unrecovered solvent was evaporated by putting into oven at 100 º C for 15-30 min. The beaker containing fat was weighed (W 2 ). The fat content was found to decrease during the storage period of snack food till the 90 days as shown in figure 2.
pH value
10 g of each snack food sample was taken and homogenized with 50 ml distilled water. The ground sample was filtered and the pH was Table 2 : The protein content of samples formulations.
Flow Chart 1:
Process flow chart for preparation of snack food. measured with the combined glass electrode of a digital pH meter (Khera model, Indian make). The pH value was found to decrease due to oxidation of fat content which leads to the formation of fatty acids in the sample. The trend of pH value is shown in the figure 3 that shows the decreasing behavior of the snack food sample.
Ash content
The ash content is basically the measure of mineral matter of the food sample. It was measured as per the Association of Official Analytical Chemist (AOAC) method. dried samples obtained after the determination of moisture content was weighed in crucible of known weight and ignited at 550 0 C for 6 hrs in the muffle furnace (Model: Tanco). It was then taken out, allowed to cool for a moment, and then placed in desiccator until cooled and finally weighed to a constant weight. The ash content is decreasing relatively due to increase in the moisture content continuously during the storage period of 90 days as shown in the figure 4.
Free fatty acids
Free fatty acids are the percentage by weight of specified fatty acids (e.g., percent oleic acid). It is the measure of fatty acidity that normally reflects the amount of fatty acids hydrolyzed from triacylglycerols. In addition to free fatty acids, acid phosphates and amino acids can also contribute to acidity. In samples containing no acids other than fatty acids, acid value and FFA may be converted from one to the other using a conversion factor. Acid value is defined as the mg of KOH necessary to neutralize the free acids present in 1gm of factor oil. Sometimes acidity of edible oils and fats is expressed as ml, N NaOH required to neutralize the fatty acids in 100 g fat or oil. Free fatty acids are the results of fat oxidation which found to increase during the storage period of 90 days as shown in the figure 5.
Thiobarbituric acid test
This is one of the most widely used tests for evaluating the extent of lipid oxidation. Oxidation products of unsaturated systems produce a colour reaction with Thiobarbituric Acid (TBA). It is believed that the chromagen results from condensation of two molecule of TBA with one molecule of malonaldehyde. However, malonaldehyde is not always present in all oxidized system. Many alkanals, alkenals, and 2, 4-dienals produce a yellow pigment (450 nm) in conjugation with TBA, but only dienals produce a red pigment (at 530 nm). It has been suggested that measurement at both absorption maxima is desirable. In general, TBA-reactive material is produced in significant amounts only from fatty acids containing three or more double bonds. The trends of TBA behavior are shown in the figure 6.
Peroxide value
The peroxide value is basically defined as the amount of peroxide oxygen generated per 1 kilogram of fat or oil. It is measurement to know the degree of oxidation that has been occurred or simply the extent of rancidity reactions in food samples. It is expressed in terms of milliequivalents or millimoles per kilograms. Peroxides are the intermediate compounds synthesized during autoxidation reaction. Autoxidation is a free radical reaction involving oxygen that leads to deterioration of fats and oils, which is responsible for off-flavours and off-odours. The Peroxide value in case of fresh oils is always < 10 milliequivalents/kg. The peroxide value lies in the range of 30-40 milliequivalents/kg in case of rancidity. The peroxide value was found to increase during storage period because of fat oxidation as shown in the figure 7.
Statistical analysis
Standard deviation
The best and most commonly used statistical evaluation of the precision of analytical data is standard deviation. The standard deviation measures the spread of the experimental values and given a good indication of how close the values exist to each other. The Samples were prepared in three replication and data obtained for selected quality parameters were analyzed for mean and standard deviations using following formula: 
Analysis of variance
To test the significance of the effect of treatment and storage period on quality parameters, analysis of variance (ANOVA) of the collected data for different properties was carried out as applicable to experiments of randomized design [11] . The Least Significant Differences 
Results & Discussion
The results of physicochemical properties of fresh snack food samples have been given in table 3. The fresh snack food samples M1, M2, M3, M4, S1, S2, S3, and S4 prepared from multipurpose flour and different proportion of moong and urad flour has the moisture content 2.10%, 2.09%, 2.00%, 1.97%, 2.07%, 2.00%, 1.98% and 1.92% respectively as shown in the figure 1. The sample S 4 prepared with 7.5% moong and urad flour fried in sunflower oil had lowest moisture content (1.92%) of all the remaining snack food samples based on only Multipurpose Flour (MPF) and multipurpose flour incorporated with 2.5%, 5% and 7.5% each of moong and urad flour fried in mustard oil and sunflower oil. Treatment of moong-urad flour significantly (p<0.05) decreased moisture content of snack food samples. Similar results men also obtained by Labuza and Schimidt (1985) who suggested that moisture absorption might be due to storage condition and air available inside packaging material. Initially fat contents of all snack food samples were found in the range of 29.51 to 33.05% (Table 3 ). The fat content of snack food sample S 1 was found to be 33.05%, which was higher as compared to remaining snack food samples prepared from combination of multipurpose flour incorporated with different levels of moong-urad flour namely S2, S3, S4, M1, M2, M3 and M4 (The samples S2, S3, S4, M1, M2, M3 and M4 had 32.34%, 31.91%, 31.01%, 30.71%, 30.28%, 30.01% & 29.51% fat content respectively as shown in the figure 2).Treatment of moong-urad flour significantly (p<0.05) decreased fat content of snack food samples. The pH values, of eight different fresh samples of snack food were found between 7.01 to 7.18. The pH value of snack food sample (M 1 ) was 7.18, which was higher as compared to remaining snack food samples S1, S2, S3, S4, M2, M3 and M4 prepared from MPF incorporated with different levels of moong-urad flour. The pH values of snack food samples S1, S2, S3, S4, M2, M3 and M4 were found to be 7.14, 7.04, 6.98, 6.90, 7.09, 7.06 and 7.01 respectively as shown in the figure 3. As incorporation of moong-urad flour, pH value decreased because pH of moong-urad flour was found less than pH of MPF. Therefore treatment of moong-urad flour significantly (p<0.05) decreased the pH of the snack food samples. Ash contents, of eight different samples of snack food were found between 3.04 to 4.40%. The ash content of snack food samples S 4 was 4.40%, which was higher as compared to remaining snack food samples S1, S2, S3, M1, M2 , M3 and M4 prepared from multipurpose flour incorporated with different levels of moong-urad flour. The ash contents of snack food samples S1, S2, S3, M1, M2, M3 and M4 were found to be 3.91%, 4.13%, 4.24%, 3.04%, 3.35%, 3.75% and 3.89% respectively as shown in the figure 4. Treatment of moong-urad flour significantly (p<0.05) increased the ash content of snack food sample. The FFA contents of snack food samples were found between 0.24 to 0.35% oleic acids. The FFA contents of snack food sample S 1 was found 0.35% of oleic acids. It was higher as compared to remaining snack food samples prepared from multipurpose flour incorporated with different levels of moong-urad flour. The FFA content of snack food samples S2, S3, S4, M1, M2, M3 and M4 treated with moong-urad flour were found 0.30%, 0.26%, 0.24%, 0.31%, 0.29%, 0.26% and 0.0.24% of oleic acid respectively as shown in the figure 5. As moong-urad flour has low fat content and moisture content, which helped in preventing oxidation of fat into fatty acids. It was due to antioxidant property of moong flour. Therefore, treatment of moong flour significantly (p<0.05) decreased FFA of snack food samples. The peroxide values of eight different snack food samples were found between 4.36 to 6.73 meq O 2 per kg fat, which was found under safe limit. The peroxide value of snack food samples S 1 was 6.73 meq O 2 per kg, which was higher as compared to other snack food samples S2, S3, S4, M1, M2, M3 and M4 treated with moong-urad flour (The PV of snack food samples S2, S3, S4, M1, M2, M3 and M4 were found 6.39, 6.16, 5.99, 5.23, 4.99, 4.73 and 4.36 meq O 2 per kg respectively as shown in the figure 7 ). This was due to antioxidant property of moong flour. Therefore, treatment of moong flour significantly (p<0.05) decreased PV of snack food samples. The TBA numbers of snack food samples in fresh condition were found between 0.072 to 0.080 mg/kg 
Conclusion
The snack food samples of high nutrient density were prepared from multipurpose flour incorporated with different levels of moong flour and urad flour. The composition and nutritive value of snack food samples based on wheat flour, gram flour, urad and moong flour represented balanced quantity of carbohydrate, protein, minerals, fat, dietary fiber, and these samples were acceptable in sensory evaluation. Since the moong and urad flour has high level of protein, minerals and phenolic compounds, which acts as strong antioxidant. The peroxide value, FFA and TBA number were found to be in safe range and there were no sign of deterioration in snack food samples after 90 days of ambient storage. These snack food samples could be of great help in improving the health of snack food consumers by serving as good supplements and provide a new way of consumption of such legumes, which cannot be consumed directly but has high nutritive value.
